In two national surveys of tuberculosis notifications in England conducted in 1978/79 and 1983 the estimated annual notification rates for the Indian subcontinent (Indian, Pakistani, and Bangladeshi) ethnic groups were considerably higher than the rate for the white ethnic group. The mean annual decline in rates between the surveys appeared to be greater for the Indian and the Pakistani and Bangladeshi ethnic groups, 15% and 16% respectively, than for the white ethnic group (7%). Data from two small sample population surveys, the National Dwelling and Housing Survey in 1978 and the Labour Force Survey in 1983, were used to calculate the rates. However, comparison of the estimates for the population of Indian subcontinent ethnic origin in England from these surveys revealed discrepancies between them. Additional information from the Labour Force Survey on the year of first entry to the United Kingdom (UK) permitted the calculation of new estimates for the 1978 population, and based on these estimates the annual notification rates for 1978/79 were 287 per 100 000 for the Indian and 286 per 100 000 for the Pakistani and Bangladeshi ethnic groups. The rates for 1983 were 178 and 169 respectively, and the mean annual decline between the surveys was 11% for the Indian and 12% for the Pakistani and Bangladeshi ethnic groups.
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There were important changes in the characteristics of the population of Indian subcontinent ethnic origin in England between 1978 and 1983, and therefore the rates for both surveys have been standardised by the method of direct standardisation to a common reference population. Standardising for year of entry to the UK, place of birth (UK or abroad), age, and sex reduced the mean annual decline in the notification rate to 4% for the Indian and 9% for the Pakistani and Bangladeshi ethnic groups. The much greater reduction in the rate of decline in the Indian ethnic group is due to the substantial decline between the surveys in the proportion ofrecent immigrants, the group with the highest annual notification rate, in that population. Future trends will continue to be influenced by immigration patterns, but it will also be important to monitor the rates among the increasing proportion of the population born in the UK or resident in England for more than five years. Annual 
Results
The total number of newly notified, previously untreated patients with tuberculosis was 3732 in the 1978/79 survey and 3002 in the 1983 survey (table 1). There was a decline both in the number ofpatients and the estimated annual notification rate in the white, the Indian, and the Pakistani and Bangladeshi ethnic groups. Although there was no decline in rate in the West Indian ethnic group, it is likely that the size ofthe West Indian population in the 1983 LFS was underestimated (OPCS, personal communication) and that there was in fact a decline in rate in this group as well. The mean annual decline in the Indian subcontinent ethnic groups (15% for the Indian and 16% for the Pakistani and Bangladeshi groups) was much greater than that for the white ethnic group (7%). This finding was unexpected and has been explored further using additional data from the 1983 LFS survey on the structure of the population of the Indian subcontinent ethnic groups in England.
COMPARISON OF 1978 NDHS POPULATION ESTIMATE WITH I983 LFS ESTIMATE (figure)
The estimate of the size of the population of Indian subcontinent ethnic origin in England for 1978 was 829 000 (NDHS) and for 1983 was 1220 000 (LFS), an Rates in parentheses are based on a population of less than 10 000. * Based on data derived from 1983 LFS t Based on 1983 LFS population estimate the survey was 801 per 100 000 compared with 236 per 100 000 for those entering during the five years before this and 154 per 100 000 for those entering more than 10 years before. The occurrence of higher rates in recent immigrants was seen in both ethnic groups and within both surveys, although for the Pakistani and Bangladeshi group there was no trend with duration of stay among those entering the UK more than five years before the survey.
The much lower notification rates for individuals born in the UK are due in part to the fact that the majority (over 85%) of them were under the age of 15 years. The rates for children born in the UK were lower than the rates for the children born abroad. Thus, for example, in 1983 the rate for children of Indian ethnic origin born in the UK was 29 per 100 000 Wallace Fox, Deborah A Johnson, and V H Springett and for those born abroad 70 per 100 000, the corresponding rates for children of Pakistani and Bangladeshi ethnic origin being 50 and 65 respectively (data not tabulated here, report in preparation).
There were considerable differences in the mean annual decline in rates between the surveys, both between and within the two ethnic groups. Notification rates for individuals of Indian ethnic origin who entered the UK in the five years before the survey increased by an average of 4% per annum whereas those for the corresponding Pakistani and Bangladeshi group decreased by an average of 14% per annum. The apparently anomalous finding that the mean annual decline for the entire Indian ethnic group was more than that for the subgroup with the highest rate of decline (namely, those first entering the UK more than 10 years before the survey) is a consequence of the changes in the relative sizes of the subgroups, in particular the decreasing proportion of the population who are recent immigrants.
Effect of changes in population characteristics on the annual notification rates
In a stable resident population, such as the white ethnic group in England, changes in the characteristics of the population within a five-year period are likely to be small and will therefore have little or no effect on the tuberculosis notification rate. However, the population of Indian subcontinent ethnic origin is much smaller and is undergoing continual change because ofchanges in the pattern ofimmigration to the UK from the Indian subcontinent and elsewhere. Changes in the characteristics of the population which are known to influence the rates in this ethnic group have therefore been investigated. The proportion of children of Indian subcontinent ethnic origin born in the UK increases, so the proportion of the Indian subcontinent population with the highest notification rates, that is, those born abroad who have most recently arrived in the UK, will also decline. Between 1978 and 1983 there was little change in the sex or age distribution of the Indian and the Pakistani and Bangladeshi ethnic groups in England (table 4) . The most important change was in the proportion of recent immigrants in the population. In 1978, 18% of the Indian and 20% of the Pakistani and Bangladeshi ethnic groups had entered the UK in the previous five years whereas in 1983 the corresponding proportions were 7% and 16% respectively. Over the same period the proportion of the population born in the UK had increased in both ethnic groups. The effect of these latter two changes would be a decrease in the notification rate.
Direct standardisation of notification rates In order to allow for the changes in relevant population characteristics when comparing the notification rates in 1978/79 and 1983, the rates have been standardised by the direct method using the mean of the revised 1978 and the 1983 estimates as the reference population. Standardisation was initially performed for place of birth and years since first entry to the UK. The analysis was repeated standardising also for age and sex. The mean annual declines in rates between the surveys following standardisation are given for the Indian and the Pakistani and Bangladeshi ethnic groups separately and for the combined Indian subcontinent ethnic group (table 5) . After revision of the population estimates for 1978, the mean annual decline was 11% for the Indian and 12% for the Pakistani and Bangladeshi ethnic groups. After allowing for standardisation for differences in birthplace and years since first entry to the UK, the annual rate of decline was estimated to be 3% for the Indian and 10% for the Pakistani and Bangladeshi ethnic groups. The differences in immigration patterns between 1978 and 1983 have had a greater influence on the rates in the Indian than in the Pakistani and Bangladeshi ethnic groups. The considerable A J Nunn, Janet H Darbyshire, Wallace Fox, Deborah A Johnson, and V H Springett reduction before standardisation in the notification rate in the Indian ethnic group between 1978 and 1983 was largely due to the marked reduction in the proportion of recent immigrants.
The effect ofchanges in the age and sex distributions between the populations were relatively unimportant. After allowing for these also, the annual rates of decline were found to be 4% for the Indian and 9% for the Pakistani and Bangladeshi ethnic groups. These are likely to be the best estimates of the mean annual declines in notification rates between the two surveys. Discussion Surveys conducted by the Medical Research Council and the British Thoracic Association have shown that, apart from the white ethnic group, the two ethnic groups contributing the largest number oftuberculosis notifications in England and Wales are the Indian and the Pakistani and Bangladeshi ethnic groups. In 1965 and 1971, population estimates for these ethnic groups were based on country of birth.5 6 Population estimates for 1983 derived from the LFS indicate that over one third of the population of Indian subcontinent ethnic origin in England in that year had been born in the UK. In addition, a substantial number of individuals of Indian subcontinent ethnic origin living in England had been born in East Africa. Thus the birthplace of the individual can no longer be relied upon for population estimates, nor is it possible to estimate these populations accurately from data based on the birthplace of the head of the household. In order to obtain the relevant population estimates it has become necessary to ascertain the ethnic origin of each individual directly. It was intended to collect this information in the 1981 census of England and Wales, but a question on ethnic origin was not included because of difficulties encountered in pilot surveys.
The only population data on ethnic origin come from small sample population surveys such as the NDHS and the LFS. The procedure adopted at each of these surveys was to ask an adult member of each household sampled (usually the head or spouse of head of household) to indicate from a list of ethnic origins which most closely described each member of his or her household. Although this method may be a satisfactory way of obtaining estimates for the majority population of white ethnic origin, there are serious disadvantages when it is used to estimate the size of other ethnic groups. In the 1983 LFS the ethnic origin was not determined for almost 2% of those sampled, more than the total number described as being of Indian ethnic origin. Analysis of the available information from the 1983 LFS on birthplace, parents' birthplace, and head of household's ethnic group has shown that the vast majority of such persons are likely to be white.7 The 2% have therefore been distributed proportionately among the groups for whom the ethnic origin is known.
A more serious problem is the basis of the random sampling frame. Because of the clustering of immigrants in certain local authority areas and in certain streets within these areas, population estimates are dependent not only on the size of the sample but more importantly on the areas selected. The discrepancies between the 1978 NDHS and 1983 LFS population estimates of the size of the Indian subcontinent population resident in England in 1978 are likely to be attributable in particular to the choice of households rather than to individuals as the basis of the random sample. The 1983 data were used to align the two population estimates because they included information on the year ofentry of those born abroad, which was not available in the NDHS estimates.
After deriving new population estimates for 1978, the decline in notification rate for the two Indian subcontinent ethnic groups was reduced from 15% to 11 % per annum. There were however, important changes in the characteristics of the Indian subcontinent ethnic groups in the period between the two surveys. In particular, the proportion of these ethnic groups who are recent immigrants (and known to have the highest notification rates) is declining. After direct standardisation of the rates for place of birth (UK or abroad), years since first entry to the UK, age, and sex, the mean annual decline in rates was 4% for the Indian and 9% for the Pakistani and Bangladeshi ethnic groups, much closer to the 7% annual decline in the white ethnic group. Much of the apparent steep reduction in the rates between the surveys is thus seen to be due to changes in the characteristics ofthe population ofthese ethnic groups in the intervening five-year period, especially for the Indian ethnic group. It is of interest also to note that the rate of decline of notification rate in those of Indian and of Pakistani and Bangladeshi ethnic origin who were born in the UK (over 85% of whom are children) is very close to that of the white population, namely, 6% and 5% per annum respectively.
The implications of these findings are important for future tuberculosis control in England and Wales. The total number of patients of Indian subcontinent ethnic origin showed a reassuring decline of 23% (corrected for seasonal variation) in the 41 years between the midpoint of the two notification surveys, and there was a decline in the notification rates. This report has shown that the decline in the crude rates for both the Indian and the Pakistani and Bangladeshi ethnic groups was due in part to changes in the characteristics of those populations. The crude rates are likely to continue to decline as the proportion of recent immigrants among the population of Indian subcontinent ethnic origin also declines. However, this
